PCX 



jj^ ^ 



(51) mm^ffi^me 

C07D 303/48, 405/12, 409/12, A61K 31/335, 
31/495, 31/38, 31/415, 31/44 // (C07D 405/12, 
213:00, 303:00) (C07D 409/12, 303:00, 
333:00) (C07D 405/12, 235:00, 303:00) 



Al 



(H) 
(43) 



WO99/11640 



I999^3>^ 1 10(11.03.99) 



(21) m^Mmm^ 

(22) m«kmmu 
(30) m^crnf—'^^ 

1#iST'9/257538 



PCT/JP98/03983 



1998^9^ 4 0(04.09.98) 



1997^9>^ 4 0(04.09.97) 



JP 



(71) mmx (*lls^^<'t-ir^o}g^il^;lov^r) 
0*^^7r»s;^tt 

(NIPPON CHEMIPHAR CO., LTD.)[JP/JP] 

=r 101-8678 mMli5=f{-tPaE^*Br2Tg2#3-^ Tokyo, (JP) 

(72) ;iSXXJ^ 

(75) ^m^/mmx (^m\^-:>^^r<D^) 

^(NOMURA, Yutaka)[JP/JP] 
=f278.001 1 T*»iPffl rtJH^y iB832-l 13 Chiba, (JP) 
i^fi8ffi?i.(TAKAHASHI, Toshihiro)[JP/JP] 
T341-0003 ^^i^Hffl5m^fi)c4T g 1-6-505 Saitama, (JP) 

JS(YOSHINO, Yasushi)[JP/JP] 
T274.0072 =PI|J^jittl|imzai9T i 21-7 Chiba, (JP) 
M!5aS-fil5(NISHIOKA, Koichiro)[JP/JP] 
f 344-006S 0 rtr^ll 1-1 1-4-502 Saitama, (JP) 



(74) ft3ffiA 

#31± ar;i|«JS(YANAGAWA. Yasuo) 

T 160-0004 «S:««f«B:Eg^2-14 ^^•^Siff»f/W8» 

Tokyo. (JP) 

(81) AU. CA, CN. JP, KR, RU, US, ©C^W^felf (AT, 

BE, CH, CY, DE, DK. ES. FI, FR, GB, GR. IE. IT. LU, MC. NL, 
PT. SE). 



(54)Title: EPOXVSUCCINAMIDE DERIVATIVES 

(54)|gW(^*» a^2K#i^3/^^^»r ^ 



(57) Abstract 

Novel epoxysuccinamide derivatives 
represented by general formula (1) or q 

physiologically acceptable salts thereof, which H O II j VI fil 

are useful particularly as remedies for bone ^ 

diseases and arthritis, wherein R^ and R^ are Rl'^ N jj y^ya 

each hydrogen, alkyl. alkenyl, alkynyl. aiyl, " H n \ 

aralkyl, a heterocyclic group, or allQ^I ^ " 

substituted with a heterocyclic group; R^ is 
alkyl, alkenyl, alkynyl, aryl, aralkyl, a 

heterocyclic group, or alkyl substituted with a heterocyclic group; X is -0- or -NR* - (wherein R^ is hydrogen, alkyl, aryl, aralkyl, a 
heterocyclic group, or allQ^I substituted with a heterocyclic group); is OR* , SR* or NR^ R* (wherein R' , R* and R' are each 
hydrogen, alkyl, aiyl, arall^'l, acyl, a heterocyclic group, or alkyl substituted with a heterocyclic group; and R* is the same as defined as to 
); and is hydrogen or alkyl, or alternatively Y* and Y^ may be united to form =0, =S, =N-R' or =N-OR*° (wherein R' and R^° 
are each the same as defmed as to R^ ), with the proviso that the alkyl, aryl and heterocyclic groups defmed as to R^ to R}^ may each have 
one or more specific substituents and that the groups defmed as to R^ to R^^ and Y^ are each specified in the number of carbon atoms. 
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O R3 (1) 

/u>jr=yus. T/w='r=/i'S. >y~>'us. T7>'w=^/ws. ism^s. ximmm 

T/V'^SryUS ; Xfi. -O-Xfi-NR*- (R^i^ tK^M^^ rJ\^^J^m. TV 
-/US, T^yudf/HE, ^iDfSIS. ^^ttli^DtT/w^yi'S) ; Y'tt. OR\ 
SR\ NR^RV(R\ R\ R'it. tKI?!!!^, T/V=Sr/l'S. ry-zl'S, 

/Wdr/i-S. Tiz/V-S, ^^^S, 3ltt1ii^^T/U:3r/i-gT% R'^R^^I^C) ; 

, =S. =N-R\ Xtt=N-OR''' iR\ R'°\t. R'iHD) ^Sr^Urt 

i|#jt<C)fi«iS^^Lrv^T'bJ:v\ fib. R'~R>\ Y»ds^i-S(D^3!lil^l»: 
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j^^j®^W6'-2 orory-yus, ^mm'f'm^6^2 0(DTV'-^i'miimm 

mm^m. i^-ttimm^i-mai^ 3-12 (ommfkmt^mm^m^ 1 ~ e (dt/w 
dr/ust t^h^£zmmmT/u:3i-j\.m-oh ^ : r ^^i^^fc^j 1 ~ 1 0 ©r 

yUdf^yPS, ;^^1I^IS;5S 2-10 OT>'i''J^::i/wS, IkM^^m^ 2 ~ 1 0 <75T/W 
j^^l^^ii[/5S6'-2 Ocory-yl'S, -^^J[i^i!:;6S6~2 ocDry- 
3-12 cD^ig^s. ^tummm^m^ 3-12 (^^i^Mt^^if ^^igc;as 1 

I^^W 1 ~ 1 0 (DT/l^^/l^m. mmm^m^ 2 ~ 1 0 WTyV>5-::i>'US. ^^Jl 
i^»:*S2~l 0<DT7Wdf=.yPS, j^3(lil^W6~2 0OTy-;US. 

6 ~ 2 0 or y -^i^mtmmm^^i)^ 1 ~ e ^^ryv^yvs t b s t 7 yu 
=^/i'S^ ^^Hi^w 3 ~ 1 2 cD^^ns, ^ tcit^mm'f-Wii^ 3-12 oii^ 

^/i-S. i^^j!l^^;js6~2 oory-zps, ^^j[^i=-W6~2 oory-zu 
~ 1 2 ©m^^s. *fcuii^^;^^w 3-12 (Dmmmmt^mm^m^ 1 - 

0(OTy~/wS, j^^ll^^:i5 6-2 OcT^ry-ywSii^^il^-l&l-eOT/P 
3-1 2(0lSmM, *fcttj^3!5Jl^lS;6J3-l 2 O^HI^S i^5!lil^ic;6U 

'^6(Dr/\^^ji'mti)^h^j:i>mmmT/i^^jum-ch?>) , sr* (r*^. tK^ 

M^. i^SllS^ISdS 1-10 (^Tyv=Sf>'WS, i^i^il^lgfc^is 6 - 2 0 <DT y -yi-S 
s 6 - 2 0 (DT y -/l^m t mmmi-m^ l - e (Z)Tyl/=3ryVS ib 
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=hm^ 6 ~ 2 0 or y -jv^t^mm^m^ 1 - 6 (ZiT/w^s^yuSi: ^j^b/jjs 

^tut^mm^m^ 3-12 (ommmm k mmm^m^ 1 ~ e © T/\^^/um 1 

0<OT/V^fVm. ;^^®^it;i^*6~2 OWT-y-yWS. ^^J^^W 6 ~ 2 0 (7? 

i-'m^ 3-12 <7)igm^£. * \mmu^m^ 3-12 o^^^s i ^^m^ 

i:tt-^{e:;ico-C, =0, =S. =N-R* (R * fi. tK^J^.^, 

1-10 ©T/w^^f^/P^, ;^^JI^^;ds 6 - 2 0 <^T y -yuS, 6 - 

2 0 or y -/v-S j^^J!^^=^ic;65 1 - 6 (DTji^^ji^m tf)^hf£^Ty 

=N-oR »° (R '°it. 7i(.mm^. mmm^mn-^i otorju^jvm. 
m^m^ 6 - 2 0 <DT y -y^s, igti^iii^igc^is e - 2 0 tor y ~^\-mtmmm^ 

^l-6<^Tyb^yuSi:d^P,/jj5T7/i'#/i^S, ^^J^^icifiS 3 ~ i 2<DmM^ 

■^it\t^mm^=f-m^ 3-12 ois^^stjg^^ji^^^ds 1 - e (z^Tyw^p^us 

/i'=5r/pr 5 y -g-th^^^J^iF-lgc/Js 2 - 1 2«i^Tyu^/PT5ys, 

*yt±isc^R ' -R '° (D^Tv-ji^mRxj^^mmmmit. mmm^mtn^e 

y 2 - 1 2 W v^TyU=^ryUT ^ y ^mi^^m^ 1 - 6 CO 
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6) ^ (1) (^R^idWVT'^^/^s^^fcttYy^/'ne/^s-efc?), r^^jstK^ 

Ji^T'fc*). Y';&JOR« (R = H:^i2IEi^il^i:) -Cfc"?. LT Y ^ ;iS7K^ 
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Xhi>o 

. R tt. i^^J^^icjJS 1-10 (DT;v^jvm mt. L< «j^^l^^ii[;5S l ~ 6 

2->f-yi.- 1 -T-P-^c^/K 2-i/^{'p->.dE^-fe=/i') , mMm.=i-m^2--\Q 
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12 (Discus fc°yv^/I^, t'nyv^-yw, If^yt^riyK 

/U) . *^li^^J^^^iJ[^J3~l 2(7>^^liS<b;^^J^i=-Wl~6(??r/W#yU 

m^i'-QcoT/v^fx^^xh^x. mMmxh^x^. ^m^. ^tc^n^xho 

t). mm^xh^xh. ^i^^xh^xii. t.itm^xh'oxh^\i\ m. 1^= 
1 o(DTji^^~/]^m m^L<ii^mm.^m^2--6(OTji^^-ji'mxho. a: 
. mmm.'f-m^&^2 0(DT^)-;v^ m. i-y^jv) . ^mw-i-w 

^S6~20(DT!J -yUS t ;^^j^^^;65 1 ~ 6 cOTyU=¥/i-5 /.C -5 T 7 /^=3r 
l2<omM^m \^Vi^Ji'. fpyv^^yi^, i:f^V i^^/l-. 7Vy^. 

, ^itiimmm^m^3--i 2(Dmmmmtmmm^m^i'-'e(OTyu:ii-j\. 
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Y Mi, OR * (R * tt, ^mmif-m^i^i onr/i^^ji^m. m 
mm^m^ e ~ 2 o or y mmm^f-m^ e ~ 2 0 ror y -/^m t ^mm 

■^v'us, mmm^mi^ 3-12 <Dmmmm. t.tcnikmw-.'^m'- 3-12 (Dmm 

s R * (R * tt, tk^it,^. i^^m^^-icdJ 1 ~ 1 o<DTju^j\^m. mmm^m^ 
6 ~ 2 0 or y -ji^m. ^m^.^m^ e ~ 2 0 y -^us t 1 - 

m^m^ 3-12 (ommmm. 1 1. nmmw^^m^ 3-12 ©mmms t 

0 y -/Ug. ^^J]i^|gc;65 6 - 2 0 COT y -/WSi^^Jl^ic;5S 1 - 6 <0T 

^, J^^Hi^it^U-l 0(^T/U:Jr>'l'S, ^^m^iC*S6~2 0<Z)Ty-/US, 
^mHi^-^^^ 6 - 2 0 (7)T y -/US <!: 1 ~ 6 (DT^\^^jvmt h fj: 

-CfeoT, Zflh<r>7/V^jvm, ry~/U£, T7/W=3^/wS, :5tt>*1S5tllS 

mm^m^i--6(D7/i^^j\-mxhox. w.m^xh^xh. ^m^. ttc^^^ 

Xh^XtX\/\ m^i-£. ^f-^K ^^/U, n-^ntVu, VT^p t°/K n- 
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^ (1) diol/^T. Y ' tY"" tit-mi^^ioX. =0. =S, =N-R* 

( R * tt, Tk^Ji^, j^^i^^ic^fis 1 ~ 1 0 (DT^v^ji^m. ^mm^fka^ 6-2 
0 y -/PS, ^mmi-lki^ 6 ~ 2 0 (OT y -/i^s i: ^^i^^fsc^js i ~ e 

mmrj^^^i^mvh^) > fcsv^^l=N-oR *° (r '"it. y^mm^. ^mw. 
1 ~ 1 0 (DT^i^^Am. mmm^m^ e ~ 2 o or y -yws, mmm^^^ 

i)^6^2 0(DTV -yV-S i j^^m^ic 1 ~ 6 (DT Ji^^^l^m tii^hfi^ TyjV^J\^ 

t ^mm^^ii^ 1 ~ 6 (DT/vdi-/\^m bt^hi^ ^^mmrji^^ji^mxh^ ) ^mt> 

LT'Jjiv^ :Linh(orjv^jv^, ry-/us, r^/i/'^fyi^s. RximMm.Tjv 

1) R='dS'l'y:/^7WS*^tt^yynl^yUS-efc(3, R ^ /JS;!Kl!5Jl^-Cfc 9 

r/udr/PS, ry-/us, r^^i^^yi-s. st>*lg^^T/w^y^S(Dj^^il^i!c(^ 

- 2 0 (^r y -yUS-Cfe 19 , Y ' ;6S0R M R ^ fiWIBIB^tim:) 

#Si^-Cfe5o R * <D^i-Tyudf yuS, ry-yvS. T^/u^/WS, Stm^iS 
TywdrywS(0^^!^i^|gc<^jfS LV>l5ia*JJ;0^:ir^*:«ajfi, ±E<75R \ R St>' 
^IStD^ (1) OY ' t L< fiY =^{Ci3V>r, R ~R '° (OT/UdryUSft^ 
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hdr'>, oihdf^e/^ n-Zfuij^^'y, -Tyi/nsK^i/, n->^h=3f'» , :;!77l^zJ? 
1 2 (O i^TJV^jvr f-i\^T ^ / , ^ ^,\y3i^j]^T 5 y , 'y^L^f- 

-ynzKdfv-, ^yr^^Tif^ix) , /Nn>^:^jii^ y ^m. mm. ^m) . 

/suTjV^jV^ m. hVy/i-:to/^jV) , i/T/m. =-ham. ^^/W^K^iX 

) , ;^*J!^i=-ic;55 2~7WTyU'=5r;i^T^ y 

y^/i-T5 y ;&/U/1?;^yK i^vvr 5 y :«7/Wis'=>ri/) , -a-fhi^^lli^-iti&s 3 ~ 

^f^/wr^y^^uxK^/u) , r^i^^ys, *5J:0'^r=i^yS;6^p,/j:s«^j;i9S 
TIEio (Ti) ^tzit (T2) (::;^$ns^^¥:^14«ccov^-rtiii^(Otro, 



. 10- 



wo 99/11640 



PCT/JP98/03983 



o 

(T1) (T2) 

H : tK^, Me : ^f^/K E t : ai^/U, P h : 73i=^^U, B n : -Oi^yU, 
i P r : ^ yyn tVU, i B u : ^ V^^yb, s B u : s e c -^^/K t B u 
: t e r t -^^^K cHe x : v^i^n^^i/y^ 4-Me Ph : 
oi^yK 4-C 1 Ph : 4-i{'on7ai=yK 4-tBuPh:4-tert- 
:/5^yW73i=yK 4* -HOBn : 4' -t Ko:J^e/^:^i?yi. 



it-^l^m^r R ' R R 3 



1 


E t 


i B u 




Ph 


2 


H 


i Bu 




Ph 


3 


i P r 


i B u 




Ph 


4 


E t 


i B u 




Ph 


5 


Ph 


i Bu 




Ph 


6 


E t 


i B u 


4 


-Me 


7 


E t 


i B u 


4 


-C 1 


8 


E t 


i B u 




i P 



O 


OH 


H 


0 


OH 


H 


0 


OH 


H 


NH 


OH 


H 


NMe 


OH 


H 


h O 


OH 


H 


h O 


OH 


H 


O 


OH 


H 



- 11 - 



wo 99/11640 



PCT/JP98/03983 



9 


E t 


s B u 


Ph 


O 


OH 




H 


1 0 


E t 


Ph 


Ph 


O 


OH 




H 


1 1 


E t 


i B u 


Ph 


o 


OMe 




H 


1 2 


E t 


i B u 


Ph 


o 


OE t 




H 


1 3 


E t 


i B u 


H 


o 


OH 




H 


1 4 


E t 


i B u 


Me 


o 


OH 




Me 


1 5 


E t 


i B u 


P h 


o 


= 0 (Y = 






1 6 


E t 


i P r 


Ph 


o 


= 0 






1 7 


E t 


i P r 


Ph 


o 


= S (Y=^ 






1 8 


H 


s B u 


Ph 


o 


OH 




H 


1 9 


H 


Ph 


Ph 


o 


OH 




H 


2 0 


H 


i B u 


Ph 


o 


OMe 




H 


2 1 


H 


i B u 


H 


o 


OH 




H 



it-^^m^ R* R*X Y* Y* 



2 2 


E t 


i B u 


Ph 


O 




H 


2 3 


E t 


i B u 


P h 


O 




H 


2 4 


i P r 


i B u 


P h 


o 


OMe 


H 


2 5 


B n 


i B u 


Ph 


o 


OMe 


H 


2 6 


E t 


i B u 


Ph 


o 




H 


2 7 


E t 


i B u 


H 


o 




H 


2 8 


E t 


i B u 


H 


o 




H 


2 9 


E t 


i B u 


H 


o 




H 


3 0 


E t 


i B u 


H 


o 


3' . 4' , 5' - 





hi) H 



- 12 - 



wo 99/11640 



PCT/JP98/03983 



3 1 


E t 


i P r 


H 


O 


3 2 


E t 


i P r 


H 


O 


o o 




1 13 U 


TT 


o 


3 4 


E t 


i B u 


H 


o 


3 5 


E t 


i B u 


H 


o 


3 6 


E t 


i B u 


H 


o 


3 7 


E t 


i B u 


H 


o 


3 8 


E t 


i B u 


H 


o 



2' -^u P^i^v?yW;^-drv' H 

4 ' - ^ ^/W^ > ''J/V-t^ V H 

4' -T%'^J^V^J)\^ir^'y H 
4' -^T'^z^J 

^^y'-yA^-^^'y H 

ts/X^ifs-i^'y:^ Yi^'y H 

(2 - i Y^'ytl)Vit^z:.jV 

^'f-jV) H 

( 1 - If ^7 i^=^Jl':fyj\^:^=.jV') 

/ h^^y H 



1-3^ 





I- R * 




R^ 


X 


Y ' 




3 9 


E t 


i B u 


H 


O 




H 


4 0 


E t 


i B u 


H 


O 


^Vy)VT%J 


H 


4 1 


E t 


i B u 


H 


O 




H 


4 2 


E t 


i B u 


H 


O 




H 


4 3 


E t 


i B u 


H 


O 




H 


4 4 


E t 


Bn 


H 


O 


^yy)\/:^^^y 


H 


4 5 


E t 


Bn 


H 


O 




H 


4 6 


E t 


4' -HOBn 


H 


O 


^yyfiy:i-^'y 


H 


4 7 


E t 


i B u 


H 


O 




H 


4 8 


H 


i B u 


P h 


o 


^yi/)vir^y 


H 


4 9 


H 


B n 


H 


o 


^y\y)Vir^'y 


H 


5 0 


H 


i B u 


H 


o 


^y^ytvir^y 


H 
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5 1 H iBu HO (4-:/T=v^y 

^/'J'lV) Hr^-y H 
5 2 H iBu HO (a-Jif-yl/T^ / 

5 3 H iBu HO ( 2 - v=J^^/l^r 5 



1 -4i 



it^m^^ R' R^* R'X Y* 

54 Et iBucHexO OH H 

55 Et iBu cHex O OMe H 

56 Et iBu H 02' ^/U^Vi^/V 

H 

57 Et iBu H 02',6'-i^p< f'/V 

'<:<'>'/V::r#v^ H 

58 Et iBu H 04' -^y^alf^V 

'<yi:^jU:t^i^ H 

59 Et iBu H 02' au^yi/jv 

H 

60 Et iBu H 04'-hy yjVtu 

^ ^yU'< v^yu;*-^ iy H 

61 Et iBu H 04' -'yT /^^y'^jV 

:ir^'y H 

62 Et iBu H 03' -T% /^yi^/i^ 

:t^y' H 
6 3 Et iBu H O ( 3 - f U v'/U) / h^i^ H 
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6 4 


E t 


i B u 


H 


6 5 


E t 


i B u 


H 


6 6 


E t 


i B u 


H 


6 7 


E t 


i B u 


H 


6 8 


E t 


i B u 


H 


6 9 


E t 


i B u 


H 


7 0 


E t 


i B u 


H 


7 1 


E t 


i B u 


H 


7 2 


V t 


1 o u 


rl 


7 3 


E t 


i B u 


H 


7 4 


P t 


1 O U 


rl 


7 5 


E t 


i B u 


H 


7 6 


E t 


i B u 


H 


7 7 


E t 


i B u 


H 


7 8 


E t 


i B u 


H 


7 Q 




1 i3 U 


TJ 


8 0 


E t 


i B u 


H 


8 1 


E t 


i B u 


H 


8 2 


i P r 


i B u 


H 


8 3 


t B u 


i B u 


H 


8 4 


c H e X 


i B u 


H 


8 5 


Ph 


i B u 


H 


8 6 


4- t B u P h 


i B u 


H 



O 




H 


O 


(2— c>:/>r y/p) 








H 


o 




H 


o 




H 


o 




H 


o 




H 


o 




H 


o 




H 


o 


(3-^f^ywy5^/i/) it^^y 


H 


o 




H 


o 


'y^xi-fu\f)V:^ Y^^y 


H 


o 




H 


o 


(2-^^/V-2- 








H 


o 


(3->^yV-2- 








H 


o 




H 


o 










H 


o 


3- (4 -^>v?yU- 1 - t 


» 






H 


o 


A-iy^'J-jVTXyzf^jV 






:^^iy 


H 


o 


^Vr/Y^^y 


H 


o 




H 


o 




H 


o 




H 


o 


^y-zTV^'y 


H 



- 15- 



wo 99/11640 



PCT/JP98/03983 



8 7 


H 


i B u 


H 


O 




H 


8 8 


E t 


i P r 


H 


O 




H 


8 9 


E t 


s B u 


H 


O 


yy 


H 


9 0 


E t 


i P r 


H 


O 




H 


9 1 


E t 


Bn 


H 


O 




H 


9 2 


E t 


i B u 


H 


O 


r ? y 


H 


9 3 


E t 


i B u 


H 


o 




H 


9 4 


E t 


i B u 


H 


o 


N - ^ >' i^'^'U - N - p« f^/W 

y 


H 


9 5 


E t 


i B u 


H 


o 


N -^^^E^'^/U- N - y ^/W 

y 


H 



) torn., ^mrzy (Ms hy3:^/wT^.y, f t(oi&^mif?>:Lt 
1 ) T ^ 
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5) Myi^^mRjt (x=«o-T\ f)>-DR't>7^mm'i'(Dm^) 

0 R3 

O R2 

^ O R3 

5 5 0 #gBBS5 2-3 1 0 2 4-^<2i^. #§^5]Z8 - 4 1 0 4 3-^ 

#ll¥8 - 1 0 4 6 8 4^^^, WO 9 6/3 0 3 5 4 ^^«{C|B^Oa: 

jkts-^jSctu^MMf^s^^sfeSo mm. ^xn. 

h^^^tm.ntx.x^m-t^. wimmtx.x'^m-r^. m 

±i^&uisL^m(om^\t. m(om^M. ^mu ^^^n. ^mu 
m\^m\>^xnt£'>z.kt^xt£^. mmntLx\t. zfh'^m'%mi>^-mz'^ 
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?PJt?-0O. 0 iTIrSl 0 Omg, igPft4--e-0 0. i;5Mlg"efc5o tj-b 

(Arthritis Rheum., 3 7 , 2 3 6 (1 9 9 4) ) „ ttz. iJ 
^^nrV^-S (J. Bone Miner. Res. , 1 1 . 2 4 6 (1 9 9 6 
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m^) . S<^li5il-^te^ {iJT-^iy>B, :fjjwui^iim^) fc5i/^{ijfiL/h«<D 
MM (:^/^^<^i^i»m^) JdSfeS (#^¥6-2 3 9 8 3 5-^^i[#Ra.) , 

[^JI^Jl a] 

(2 S, 3 S) -3- [ [1 - (S) - [a- (R) -t Kn d^v.^^^o^yw] 

(2S, 3S) -3-:3i f>dr^y;<7/U7K-yU^^i/7:/- 2-;!7/b/jf>'^ (6 9 
6mg, 4. 345y^yl^) (Z)§^^ac^/w (l5mL) MJCN- t Kn :3f 
/N^gS>r ^ K (5 5 Omg, 4. 78^y*/W . MV>-C*?&TtCl , 3-v^i/ 
^n^drWP;&/W/1?i;-r ? K (9 8 6mg, 4. 7 85y^>'U) ^in;t/i„ 

m^s'cvif^rmwLit^. (ir, 2s) -2-757-4-^^/1/-!- 
y^^j^-i-^i^^y-ju ii. oig, 5. 23$y^/u) ^jipx., mts^v 

©^^5^/1^=1/1) -cmML. ^Mib^i^^Sfei^fHi: LT^fc (1. 2 9g. 
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8 9 %) o 

mp:117. 5~118. StJ 
• H-NMR (CDC 13)6: 

0.7 7 (3H, d, J = 6Hz) 

0. 8 3 (3H, d, J = 7Hz) 

1 . 1 ~ 1 . 5 (3H, m) 
1.3 1 (3H, t, J = 7Hz) 
3. 2 4 (1 H, b r s) 

3. 3 7 (IH, d, J = 2Hz) 

3. 6 8 (IH, d, J = 2Hz) 

4. 2~4. 3 (3H, m) 
4. 8 5 (1 H, b r) - 

6. 19 (1 H, b r d, J =9Hz) 

7. 2~7. 4 (5H, m) 

IR(KBr) cm-': 3540, 3280. 2960, 1750, 

1 6 6 5, 1 5 6 5, 1 5 5 0, 1 2 8 0, 1 2 7 0, 1 2 0 5, 
1 0 2 5,705. 

immm i b ] 

(2R. 3R) -3- [ [1- (S) - [a- (R) -t Kn '>-<y v^/l^] 

%m^\ 1 a \zum.(n>ismt mm^ismv. wMit^^^mto 

' H-NMR (CDC 1 3 ) 6 : 

0. 8 6 (3H, d, J = 6H z) 

0. 8 9 (3Hi d. J = 7Hz) 

1. 2~1. 4 (2H, m) 
1.3 2 (3H, t, J = 7Hz) 
1 . 5 4 ( 1 H, m) 

2. 8 7 (IH, d, J =4Hz) 
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3. 2 6 (1 H, d. J = 2H z) 

3. 6 6 (1 H, d, J = 2H z) 

4. 2~4. 4 (2H, m) 
4.7 6 (IH, t, J = 4Hz) 

5. 87 (IH, brd, J=9Hz) 
7. 2~7. 4 (5H, m) 

(2S, 3S) - 3- [ [1- (S) - La- (R) -t \fu^i^^yi^jU^ 

2) 

\ a-r-#P>nfc (2S, 3S) -3- [ [1- (S) - [a- (R) - 

yP/Kv^j^f-zP (5 5 8mg, 1. 6 6 5 y ^yv) (T^oi^^y— /u (4mL) ^'M 
{C, 7mT. 0. SNTK^^b^y^A/ai^y-zU^^e? (4. OmL, 2. 0$ 

y^y^) ^?STtfco MM.x'4mrmw'ik. (4 0mL) isxxf 

2Nmm (*^j2mL) »x:T, p H 1 ~ 2 fCggft^k t. g^g^^tf^/UcT 3 IHa 

4 9 Omg, \ISLm9 6%) o 
' H-NMR (CDCl3/CD30D=l/l) 6: 
0.7 7 (3H, d, J = 6Hz) 

0. 8 6 (3H, d, J = 6H z) 

1. 2~1. 6 (3H, m) 

3. 3 8 (1 H, d, J = 1 H z) 

3. 5 8 (1 H, d, J = 1 H z) 

4. 2 2 (1 H. m) 

4. 7 5 (1 H, d, J =4Hz) 
7. 2~7. 5 (5H, m) 
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(2 S. 3 S) -3 - [ [1 - (S) - [a- (R) - 1 h'a^iy^lyi//U} 

(2S, 3S) h=3r'>'*yUjK-/W;*-*v'7V- 2-;i7;W;)<V^t (1 

R, 2S) - 2-r ^ /- 3-;^f^/W- 1 1 -'<:^^/— (-^(0 

mmmim^cD^^m i Kum-r^) t mmm i a iciE^o^j^i: i^^t 

* H-NMR (CDC 13)8: 

0.8 5 (3H, t, J = 7Hz) 
0. 9~1. 0 (IH, m) 

0. 9 9 (3H, d, J = 6H2) 
1.3 1 (3H, t, J = 7Hz) 

1. 4~1. 6 (2H, m) 

2. 6 1 (1 H, d, J = 4H z) 
3.3 5 (IH, d, J = 2Hz) 
3.6 4 (IH, d, J = 2Hz) 

4. 16 (IH, ddd. J = 10, 7, 5Hz) 

4. 1 9~4. 3 2 (2H, m) 

4. 9 3 (IH, d d, J = 5, 4Hz) 

5. 9 0 (1 H, b r d, J = 1 OH z) 
7. 28~7. 40 (5H, m) 

(2S, 3S) -3 - [ [ (aS, /3R) -/3-b Ka a 

1 0) 

mp:170~171t: 

• H-NMR (CDC 1 3 ) 5 : 

1.29(3H, t, J = 7Hz) 
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2. 4 1 (IH, d, J =4Hz) 
3.3 9 (IH, d, J = 2Hz) 

3. 70 (IH, d, J = 2Hz) 
4.18~4.30(2H, m) 
5. 09 (IH, t, J = 4H2) 

5. 23 (IH, dd, J=9, 4Hz) 

6. 9 0 (IH, b r d, J = 9Hz) . 

6. 95~7. 06 (5H, m) 

7. 1 9~7. 2 8 (5H, m) 

(2S, 3S) -3 - [ [1- (S) - [o- (R) hd^i/^yt;/!^] - 
##11) 

(2S, 3S) -Z-=cY^^yl3;VTfs:^;i.-f^i^y:y-2~:h;V^ym.t\- 
(S) - [a- (R) h^Jrv'^yv^yl^] - 3 - ^ ^yUl/^yl'T 5 > {^(DU 

mp : 1 0 S'-'l 0 9*C 

* H-NMR (CDC 1 3 ) 6 : 

0. 73 (3H, d, J = 6Hz) 

0. 8 2 (3H, d, J = 7Hz) 

1. 15 (IH, m) 

1. 32 (3H, t, J = 7Hz) 
1. 28~1. 40 (2H, m) 
3. 3 1 (3H, s) 
3. 3 4 (1 H, d, J = 2H z) 

3. 6 9 (1 H. d. J = 2H z) 

4. 1 6~4. 3 4 (4H, m) 

6. 12 (1 H, b r d, J = 1 OH z) 
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7. 26~7. 41 (5H, m) 
FAB -MS m/z 3 50 (MH* ) 

(2 S, 3 S) - 3- [ [1 - (S) -fc KndE^S^;><^yv-3->f5^/U:/^ 

' H-NMR (CDC 13)6: 

0.9 2 (3H, d. J = 6Hz) 

0. 9 4 (3H, d, J = 6Hz) 

1. 3 2 (3H, t, J = 7Hz) 
1. 3~1. 4 (2H. m) 

1. 5~1. 6 (IH, m) 

2. 0 9 (IH, d d, J = 2, 6Hz) 

3. 44 (IH, d, J = 2Hz) 
3. 5 8 (1 H, m) 

3 . 6 9 ( 1 H, m) 

3. 7 0 (IH, d, J = 2Hz) 

4. 0~4. 1 (IH, m) 
4. 2~4. 3 (2H, m) 

6. 0 9 (IH, b r d, J = 7Hz) 

(2S, 3 S) -3 - [ [1- (S) — '-yy^^/l^-S-j^i^jUzf^jU] 
/■^^-f/w] ilr^'y7V-2-l3)\^i!tsV^aL'f-,\. ({ii-g-tlS-^ 1 5) 

mp : 1 1 8~ 1 1 gt: 

' H-NMR (CDC 13)6: 

0. 8 8 (3H, d, J = 6H z) 

1.0 6 (3H, d, J = 6Hz) 

1.3 3 (3H. t. J = 7Hz) 



-25- 



wo 99/11640 



PCT/JP98/03983 



1. 4-1. 7 (3H, m) 

3. 51 (IH, d, J = 2Hz) 

3. 7 1 (1 H, d. J =2Hz) 

4. 22~4. 35 (2H, m) 

5. 6 6 (1 H, m) 

6. 8 8 (1 H, b r d, J = 8H z) 

7. 48~7. 54(2H, m) 
7. 6 2 (IH, m) 

7. 96~8. 01 (2H, m) 

(2S, 3S) -3- [ [1- (S) — '--V^/^ )V-2-:^'f-)\^rfxi\f)V\ ^ 

• H-NMR (CDC 1 3 ) 6 : 

0. 74 (3H, d, J = 7Hz) 

1. 00 (3H, d, J = 7Hz) 
1.3 3 (3H. t, J = 7Hz) 

2. 2 2 (1 H, m) 

3. 54 (IH, d, J=2Hz) 

3. 7 3 (1 H, d, J = 2Hz) 

4. 2 2~4. 3 5 (2H, m) 

5. 5 6 (1 H. d d, J =4, 8Hz) 

6. 95 (IH, brd, J=8Hz) 

7. 48~7. 54 (2H, m) 
7. 6 2 (1 H, m) 

7. 95~8. 01 (2H. m) 

{.nmrn 9 3 

(2 S, 3 S) -3- [ [1 - (S) - [a- (R) -t KD=3rv^^>v^yU] 
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' H-NMR (CDC 13)6: 

0.8 3 (3H, t, J = 7Hz) 
0. 9 — 1. 0 (IH, m) 
0.9 7 (3H, d, J = 6Hz) 
1 . 4 0~ 1 . 5 5 (2 H, m) 

3. 3 9 (IH. d. J = 2H z) 
3.7 1 (IH, d, J = 2Hz) 

4. 16 (IH, ddd, J = 10, 7, 5Hz) 
4. 9 (2H, b r) 

4. 9 6 (IH, d, J = 5Hz) 

6. 12 (1 H, b r d, J = 1 OH z) 

7. 28~7. 40 (5H, m) 

(2S, 3S) -3 - [[ (oS, /5R) -^-t KD=^r'>- a 

' H-NMR (CD 3 OD/CDC 1 3 = 1/1) 6 : 
3. 3 7 (IH, d, J = 2Hz) 
3.6 1 (IH, d, J = 2Hz) 
5.03 (IH, d, J = 5Hz) 

5. 16 (IH, d, J = 5Hz) 
7. 1~7. 3 (1 OH. m) 

C^Jfi^Jll] 

(2 S. 3 S) -3- [ [1 - (S) - [a- (R) -p< h^'y-O'JjV] - 

0) 
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• H-NMR (CD 3 OD) 6 : 

0. 7 9 (3H. d. J=6Hz) 

0. 8 9 (3H, d, J =6Hz) 

1, 42-1. 58 (3H, m) 
3. 19 (1 H, d, J = 2H z) 
3 . 2 5 (3 H, s ) 

3. 44 (IH, d, J = 2Hz) 

4. 07~4. 15 (2H, m) 
7. 25~7. 37 (5H, m) 

CIIJS0yi2] 

(2S, 3S) -3- [ [1- (S) -t Kndriy^5^/w-3-;^f^;i.y^yl^ 
] ^yw^^^yb] ^^i^y y- 2 -ilJ J\y:^^:ym 1) 

• H-NMR (CD 3 OD) 6 : 

0.9 2 (3H. d, J = 7Hz) . 

0. 94 (3H, d, J = 7Hz) 

1. 3-1. 5 (2H, m) 
1. 6 2 (1 H, m) 

3. 4~3. 5 (2H, m) 

3. 5 0 (1 H, d, J = 2H z) 

3. 5 8 (1 H, d, J = 2Hz) 

4. 0 2 (1 H. m) 

IR(KBr) cm-':3 342, 3 2 6 7, 3 0 9 9, 2 9 5 8. 

2 8 7 2, 2 5 98, 1 7 3 6, 1 6 6 6, 1 5 6 0, 1 4 6 8, 
1 3 8 7, 1 3 6 7, 1 240, 1 0 70, 1 0 3 0, 949, 
895, 864, 785, 661. 

Lmmw 1 3 ] 

(2 S, 3 S) - 3 - [ [1 - (S) - [a- (R) -T-^ h^^^^'^i^^U] 
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(2S, 3S) -3- [[1- (S) - [a- (R) - 1 Kn 
Omg, 0. 8 9 4$y^yl') (0. 6mL) 7k?&T-C 

#i7Ki^ig (0. 0 8 5mL, 0. Qoi^y^/u) Sr»Lfco fi^^^R^^ia-c 

1 S^WSIf^L:^^. tK (lOmL) ^SrJnx., ^-r^i^ (8mL. SO) "ettffi 

Uttr^ffc (2 6 7mg, I|51S^7 9%) o 
mp : 9 4^9 6. S'C 
' H-NMR (CDC 13)6: 

0. 8 3 (3H, d. J = 7Hz) 

0. 8 7 (3H, d, J = 7Hz) 

1 . 1 9 (1 H, m) 
1. 2 8 (IH, m) 

1. 31 (3H, t, J = 7Hz) 

1 . 4 2 ( 1 H, m) 

2. 13 (3H, s) 

3. 32 (IH, d, J = 2Hz) 

3. 70 (IH, d, J = 2Hz) 

4. 2~4. 3 (2H, m) 

4. 4 5 (IH, m) 

5. 78 (IH, brd, J = 10Hz) 
5.8 2 (IH, d, J=4Hz) 

7. 2~7. 4 (5H, m) 
IR(KBr) cm-': 3307, 2964, 2933, 2873, 

1 759, 1741, 1672, 1552, 1497, 1471, 
1 4 3 5, 1 36 9, 1 3 3 6, 1 3 1 7, 1 3 0 2. 1 3 00, 
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1 2 3 4, 1 2 0 0, 1 1 5 1, 1 0 9 7, 1 0 2 6, 9 6 6, 
8 9 9, 8 7 0, 7 7 3, 7 3 9, 7 04, 6 7 9. 6 3 3, 
59 8,57 7,486. 

mmm 141 

(2S, 3 S) -3- [ [1- (S) - [a- (R) - ?i h^'>-<l^i;^JU2 - 
it^<^^^- 2 4) 

(2 S, 3 S) -3 - [ [1 - (S) - [a- (R) h^'>-<yi^J\^:\ - 
3-^f'yvy^yu] */P/<^^yw] :t^i^yy-2-:fyji^7]^ym (105mg, 
0. 3 2 7^ y^/P) , 2-yuy</-^U (3 0 M L, 0. 405 y ^/U) , R 
Xl4-i^/=^;VT?.yifVi^y (8mg, 0. 0 75y^/V) (DM7jci^^an^ 
(4mL) 7Ki^Ts 1. 3 -i^^-^:^ i3^df^t^/W;(;/l/7t?i5^ 5 K (7 

5mg, 0. 365y*/P) ^m^tz. ^lbtl/^:?l•g'#I$^5'tT'3 0 5^r«1, gfeVN 

1^^/'S^®!3lf-y^=3/l) -CiWSSL. «IJ!l^k^ti«:a^^Si:L-C#fc (7 0 
mg. IK^5 9%) „ 
• H-NMR (CDC 13)6: 

0. 7 3 (3H, d, J = 6Hz) 

0. 8 2 (3H, d, J = 6H z) 

1. 15 (IH, m) 

1.2 9 (6H, d, J = 6Hz) 
1. 25~1. 40 (2H, m) 

3.3 0 (4H, b r s) 

3. 6 8 (IH, d, J = 2Hz) 

4. 2 0 (1 H, m) 

4. 30 (IH, d, J=4Hz) 
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5. 11 (1 H, m) 

6.14 (IH. b r d, J = l OHz) 

7. 2 4~7. 4 2 (5H, m) 

(2 S, 3 S) -3 - [ [1 - (S) - [a- (R) -p< h^i^^yi^J\^'\ - 

2 5) 

^Jg^fiJl 4{e:|E«Ko^i£i:l^m7'<t:i^feT% ^m\L-^m^Wz.. 
' H-NMR (CDC 13)6: 

0. 7 1 (3H, d, J =6Hz) 

0. 8 0 (3H, d, J = 6H2) 

1. 14 (IH, m) 

1. 2~1. 4 (2H, m) 

3. 30 (3H, s) 

3. 3 8 (IH, d, J = 2Hz) 

3. 7 1 (IH, d, J = 2Hz) 

4. 18 (1 H, m) 

4. 2 9 (IH, d, J =4H2) 

5. 18 (IH, d, J = l 2Hz) 

5. 26 (IH. d, J = l2Hz) 

6. 11 (IH, brd, J = 10Hz) 

7. 24~7. 42 (5H, m) 
\Mim\ 16] 

(2 S, 3 S) -3 - C [1 - (S) - [a- (R) — '^V'^)\^is-^%^^:y'y 

Wk^ifeS-^2 6) 

' H-NMR (CDC 1 3 ) 6 : 

0. 70 (3H, d, J = 7Hz) 
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0. 80 (3H, d, J = 7Hz) 

1 . 15 (1 H, m) 

1. 2~1. 4 (2H. m) 

1.3 2 (3H. t, J = 7H2) 
a. 34 (IH, d, J = 2Hz) 

3.5 9 (IH, d. J = 2Hz) 
4. 1~4. 3 (4H, m) 

4. 5 2 (IH, d, J=4Hz) 
4. 6 1 (IH, d, J = l 2Hz) 

6. 14 (IH, brd, J = 9Hz) 

7. 2~7. 4 (1 OH, m) 

immmi 7] 

(2S, 3 S) -3 - C [1 - (S) -^V>f/W;^-dr->^^/lx-3-^5^yuy 

' H-NMR (CDC 13)6: 

0. 9 0 (6H, d, J = 6Hz) 

1. 3 2 (3H, t, J = 7Hz) 
1. 3~1. 5 (3H, m) 

3.4 2 (IH, d, J = 2Hz) 

3. 42~3. 49 (2H, m) 

3.6 6 (IH, d, J = 2Hz) 

4. 16 (1 H, m) 

4. 2~4. 3 (2H, m) 

4. 4 8, 4. 5 3 (2H, «-d, J = 12Hz) 

6. 17 (IH. brd, J = 9Hz) 

7. 2-7. 4 (5 H. m) 

immm 1 8 a ] 

(2S, 3S) -3 - c [1- (s) yy' \>^^>/^ju-3-/f-juy^ 
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• H-NMR (CDC 13)6: 

0.8 9 (6H, d, J = 7Hz) 

0. 9 1 (6H, d, J = 7Hz) 
1.3 1 (3H, t, J = 7Hz) 

1. 3 — 1. 6 (3H, m) 
1. 8 5 (1 H, m) 

3. 1 ~3. 2. (2H, m) 

3. 40 (2H, d, J=4Hz) 

3. 4 3 (IH, d, J = 2Hz) 

3. 6 7 (IH, d, J = 2Hz) 

4. 13 (IH, m) 

4. 2-4. 3 (2H, m) 
6. 19 (IH, b r d, J = 9Hz) 
LMMmi 8 b] 

(2S, 3S) -3- [ [1- (R) y:/h^i^/^Jl^-3->i'^/\^-:/^ 

mp : 6 0~6 3X, 

• H-NMR (CDC 1 3 ) 6 : 

0. 89 (3H, d, J = 7Hz) 

0. 9 1 (6H, d, J = 9Hz) 

0. 9 3 (3H, d, J = 6Hz) 

1. 31 (3H, t, J = 7Hz) 
1. 3~1. 7 (3H, m) 

1 . 8 3 ( 1 H, m) 

3. 1 ~3. 2 (2H, m) 

3. 3 4 (1 H, d d, J =4, 9Hz) 
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3. 3 5 (1 H, d d, J =4, 9Hz) 

3. 4 3 (1 H, d, J = 2Hz) 
3.6 6 (IH, d, J = 2Hz) 

4. 13 (1 H, m) 

4. 2~4. 3 (2H, m) 

6. 0 9 (1 H, b r d, J =9Hz) 

mmm 1 9 ] 

(2 S, 3 S) -3 - [ [1 - (S) -^^v=yU;d-=^rv'^f^/l^-2-73izi/V 

• H-NMR (CDC 13)6: 

1. 30 (3H, t, J = 7Hz) 

2. 8 1 (IH, d d, J = 7, 1 4Hz) 

2. 9 0 (IH, d d, J = 7, 1 4Hz) 
3.12 (IH, d, J = 2Hz) 

3. 59 (IH, d, J=2Hz) 

3. 4 0~3. 4 7 (2H, m) 

4. 2-4. 4 (3H. m) 

4. 4 9. 4. 54 (2H, ^d. J = 12Hz) 

6. 2 8 (1 H, b r d, J = 8Hz) 

7. 1 ~7. 4 (1 OH, m) 

[mmm 2 oj 

(2S, 3S) -3- [ [1- (S) —fy^h#i/7<5"/l— 2-7*^/^3: 

' H-NMR (CDC 13)6: 

0. 93 (3H, d. J = 7Hz) 

0. 9 4 (3H, d, J = 7H z) 

1. 30 (3H, t, J = 7Hz) 
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1 . 8 8 (1 H. m) 

2. 81 (IH, dd, J = 7, 14Hz) 

2. 9 0 (1 H, d d. J = 8, 1 4H z) 
3.15 (IH, d. J = 2Hz) 

3. 15~3. 21 (2H, m) 

3. 3 5 (IH, dd, J=4, 9Hz) 
3.38(1H. dd, J. = 3,9Hz) 

3. 6 1 (IH, d, J = 2Hz) 

4. 2~4. 3 (3H, m) 

6. 2 9 (IH, b r d, J = 9Hz) 

7. 1-7. 3 {5H, m) 

immm 2 1 ] 

(2S, 3 S) -3- [ [1- (S) -i^7yL=.jUyi 

^^'>7>'-2-;*/WJi?^^^3i^/u (^k;^i^#-i-4 7 

) 

(2S, 3S) -Z-:3^V^i^lJjVi^=-)Vilr^iyy)y-2-ti)Vi!tsV^h.\- 

(S) - (v^^ai-^w^ hdfi/) ^^^/iz-s-^f^/wy^/UT? (-^rcDHijgjfe 

' H-NMR (CDC 13)6: 

0. 90 (6H, d, J = 6H2) 
1.3 2 (3H, t, J = 7Hz) 

1 . 4 0~ 1 . 5 2 (3H, m) 
3. 43 (IH, d, J = 2Hz) 

3. 44 (IH, d d. J =9, 3Hz) 

3. 48 (IH, dd, J=9, 4Hz) 

3. 6 5 (IH, d, J = 2Hz) 

4, 16 (1 H, m) 

4. 21~4. 33 (2H, m) 
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5. 3 2 ( 1 H, s) 

6. 2 1 (IH, b r d, J = 9H2) 

7. 22-7, 36 (10 H, m) 
CII%0IJ2 2] 

(2S, 3S) -3- C [1- (S) - [a- (R) - (^yi^j\^:ir^'y) ^ 
^^^#-^4 8) 
* H-NMR (CDC 13)6: 



0. 


6 9 


(3H. 


d. J = 


6 H z) 


0. 


8 0 


(3H, 


d. J = 


6Hz) 


1 . 


1 5 


(IH, 


d d d, 


J = 3, 10, 


1 . 


3 1 


(IH, 


m) 




1 . 


4 2 


(IH, 


d d d. 


J =4, 1 2, 


3. 


3 8 


(IH, 


d, J = 


2Hz) 


3. 


6 3 


(1 H, 


d. J = 


2Hz) 


4. 


1 7 


(IH. 


m) 




4. 


2 7 


(IH, 


d, J = 


1 2Hz) 


4. 


5 2 


(1 H, 


d, J = 


3Hz) 


4. 


6 3 


(1 H, 


d. J = 


1 2Hz) 


6. 


2 5 


(1 H, 


b r d, 


J = 1 OH z) 


7. 


3~ 


7. 4 


(1 OH. 


m) 



IR(KBr) cm-': 3404, 3280, 3088, 3032, 

2 9 58, 2 8 70, 2 6 05, 1 740, 1 6 64, 1 547, 
1 49 7, 1 445, 1 3 8 7, 1 3 6 7, 1 2 65, 1 209, 
1 1 5 5, 1 088, 1 06 8, 1 0 28, 98 7, 8 50, 
7 5 0, 7 0 2, 6 5 6, 5 9 8, 4 9 2, 46 7. 

immm 2 3 ] 

(2S, 3S) -3- [ [1- (S) -^>v'>'U:!t-=SE^v/>f^yU-2-7^-yU 
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4 9) 

(2S, 3S) -3 - C [1- (S) -^y'Jjl':i'^iy'^'^jU-2-y=ti=^JU 
^^yw] ^ju^^^^fji^"] :i-^i^yy-2-i!3;i^^>^3L=^A' (lOlmg, 0. 
2 6 3 ^y^/P) Sr3i^y-yw (4mL) \zmm^^. 7K?^T}C, 0. 5 NtK®? 
iti-hV ^J^/:^^' y-Ji^mm iO. 6 3mL, 0. 3 1 5 $ y ^/P) ^BML , 

^tK (5mL) {zmM^-^. r>'V (5mL) vmil^Lito 7KeSr2Nlg^-C 
pH l~2{C^tt^bL. g^@5icf-/w (5mL) "C 3 liiatij LfCo *^S^SrlS?n:^ 

^m^^xh^imm^ oi. 9mg. ^mm ov^T^ cK^iem^L 

SSr»S^3i^/U (6mL) J^^7K^-:^hy (2 1. 5mg, 0 

. 2 5 6 ^y^/V) cqtK^?^ (6mL) t^i^"^. ^m^- hP^xmLUt 0 L 

tzo 7Ki^:5>©fc. mm^msE^^ mm.Ao'cskr) ^^mit-^m^^^ 

0^Bni^iiLXmtc (8 8. 8mg, IR^Q 2%) 
* H-NMR (D 2 O) 5 : 

2. 6 9 (IH, d d, J = 9, 1 4Hz) 

2. 9 6 (1 H, d d. J = 5, 1 4Hz) 

3. 10 (IH, d, J = 2Hz) 
3.3 8 (IH, d, J = 2Hz) 

3. 5 9 ( 1 H, d d, J = 7, 1 1 H z) 

3. 69 (IH, dd. J=4, llHz) 

4. 3 5 (1 H, m) 

4, 5 7, 4. 6 3 (2H, #d, J = 12Hz) 

7. 2-7. 5 (1 OH, m) 
IR (KBr) cm-':3415, 3265, 3030, 2864, 

1 6 5 5, 1 6 2 0, 1 5 5 4, 1 4 9 7, 1 4 5 4. 1 3 8 5, 
1 2 7 5, 1 2 0 7, 1 1 9 0, 1 1 2 4, 1 0 9 0, 1 0 2 8, 
9 5 3. 8 9 9, 84 5, 7 7 9, 7 44. 6 9 8, 5 9 8, 
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5 0 7. 
[^j6fi0ij2 4] 

(2S, 3S) -3 - [ [1- (S) -^V'^tVilr^'y:^'f-)\^-Z-:^'i-Ay'^ 
5 0) 

• H-NMR (D 2 O) 6 : 

0.8 6 (3H, d, J = 6Hz) 

0. 8 9 (3H, d. J = 6Hz) 

1. 3~1. 4 (2H. m) 
1. 5 6 (IH, m) 

3. 40 (IH, s) 
3.4 7 (IH, s) 

3. 50 (IH, dd, J = 7. llHz) 

3. 5 8 (IH, d d, J=4, 1 IHz) 

4. 16 (1 H, m) 

4, 55, 4. 61 (2H. #d, J = 12Hz) 
7. 4~7. 5 (5H, m) 
I R (KB r) cm"': 3462, 3413, 3259, 3089, 

3 0 3 2, 2 9 5 6, 2 8 6 8, 1 6 5 9, 1 6 3 7, 1 5 6 0, 
1 4 9 7, 1 4 5 4, 1 4 3 7, 1 3 9 8, 1 3 1 3, 1 2 6 1, 
1 2 0 7, 1 1 2 0, 1 0 9 9, 1 0 3 0, 8 9 5, 8 6 0, 
73 9, 69 8, 621, 49 8. 
[IIJfe0ij2 5] 

(2S, 3S) -3- [ [1- (S) - {f<W>{)Vr%J) ^^t\^-Z-^ 
4 1) 

mp:12 5. 5^12 9*^ 
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' H-NMR (CDC 1 .1) 8 : 



0. 


9 3 


(3H, 


d, J = 7Hz) 


0. 


9 5 


(3H, 


d, J = 7Hz) . 


1 . 


3 0 


(3H, 


t, J = 7Hz) 


1. 


^4 


1. 5 


(2H, m) 


1. 


5~ 


1. 6 


(IH, m) 


3. 


4 2 


(IH, 


d, J = 2H z) 


3. 


6 6 


(IH, 


d, J = 2Hz) 


3. 


^ 


3. 6 


(2H, m) 


4. 


1 ~ 


4. 2 


(IH. m) 


4. 


2- 


4. 3 


(2H, m) 


6. 


2 3 


(IH, 


b r d, J =9H z) 


6. 


9 2 


(IH, 


b r) 


7. 


^ 


7. 5 


(3H, m) 


7. 


7~ 


7. 8 


(2H, m) 



IR(KBr) cm-*:3413, 3286, 3101, 2956, 

28. 7 5, 1755, 1664, 1635, 1560, 1491, 
1 43 9, 1 3 7 1, 1 34 8, 1 3 2 5, 1 2 94, 1 2 7 7, 
1 24 6, 1 2 3 0, 1 2 0 5, 1 1 3 2, 1 0 2 8, 9 8 5, 
89 9, 70 4, 696. 

immm 2 e ] 

(2 S. 3 S) -3- [ [1- (S) - [ (R) -v^^P-sdf-v'/w [.df^i/ 

^^l- (it-tm^^-S 5) 

' H-NMR (CDC 1 ;.) 6 : 

0. 8 7 (3H, d, J = 7H z) 

0. 9 1 (3H, d, J = 7Hz) 

1 . 0 3 (1 H, m) 
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1. 1~1. 3 (4H, m) 

1.3 3 (3H, t, J = 7Hz) 
1. 3~1. 5 (4H, m) 

1. 5~1. 8 (4H, m) 

1 . 9 7 (1 H, m) 

2. 8 9 (IH, d d, J = 3, 9Hz) 

3.4 2 (IH. d, J = 2Hz) 

3. 6 7 (1 H, d, J = 2Hz) 

4. 11 (IH, m) 

4. 2~4. 3 (2H, m) 

6. 11 (IH. b r d. J= 1 OHz) 

immm 2 7 ] 

(2S, 3 S) -3- [ [1- (S) - (4-^ yyuifjl.^yi^/\^yt^iy) 

^\\L^mm^^ 8) 

* H-NMR (CDC 13)6: 

0. 9 0 (6H, d, J = 6Hz) 

1 . 2 5 (6H, d, J = 7H z) 
1. 3 2 (3H, t, J = 7Hz) 

1 . 3~ 1 . 6 (3H, m) 

2. 9 1 (1 H, m) 

3. 4 1 (IH, d, J = 2Hz) 

3. 4~3. 5 (2H, m) 
3.65(1H, d,J = 2Hz) 

4 . 13 ( 1 H, m) 

4. 2~4. 3 (2H, m) 

4. 4 5 (1 H, d, J = 1 2H z) 

4. 4 9 (IH, d, J = 1 2Hz) 
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6. 17 (IH, b r d, J = 9Hz) 

7. 2-7, 3 (4H, m) 

(2S, 3S) -3- [ [1- (S) - (2--i^ nu^yi^/U:i-^i/) /f-ju 

i^#^5 9) 

* H-NMR (CDC 13)6: 

0. 9 1 (6H. d, J = 6H2) 

1 . 3 1 (3H, t, J = 7Hz) 
1. 3~1. 6 (3H, m) 

3. 4 2 (1 H, d, J = 2Hz) 

3. 5 2 (1 H, d d, J = 3, 9Hz) 

3. 5 5 (1 H. d d. J =4, 9H z) 
3.6 6 (IH, d, J = 2Hz) 

4. 1-4. 3 (3H, m) 

4.5 8 (IH, d. J = l 3Hz) 
4. 6 2 (IH. d, J = l 3Hz) 

6. 20 (IH. brd, J = 9Hz) 

7. 2~7. 5 (4H. m) 

Lmmm2 9] 

(2S, 3S) -3- [ [1- (S) - (3-T5/'<yv^yl^^df^>-) /^ju 
W#6 2) 

• H-NMR (CDC 1 3 ) « : 

0. 9 0 (6H. d, J = 6Hz) 
1.3 2 (3H, t, J = 7Hz) 
1 . 3~ 1. 6 (3H, m) 



-41 - 



wo 99/11640 



PCT/JP98/03983 



3. 40-3. 48 (3H, m) 
3.6 6 (IH. d, J = 2H2) 

4. 14 (1 H, m) 

4. 20~4. 33 (2H, m) 

4. 42 (2H, S) 

6. 19 (IH, b r d, J = 9Hz) 

6. 58~6. 70(3H, m) 

7. 13 (1 H, t, J = 8Hz) 

(2S. 3S) -3 - [ [1- (S) - (3-\fV 1:^/1^) ^ h:^r'>^^/U-3 
■^6 3) 

' H-NMR (CDC 13)6: 

0. 90 (3H, d, J = 7Hz) 

0. 9 1 (3H, d, J = 7H2) 
1.3 2 (3H, t, J = 7Hz) 

1. 3~1. 6 (3H, m) 

3. 4 2 (IH, d, J = 2Hz) 

3. 4 7 (IH, d d, J = 9, 4Hz) 

3. 51 (IH, dd, J = 9, 4Hz) 
3.6 8 (1 H, d, J = 2Hz) 

4. 17 (1 H, m) 

4. 2~4. 3 (2H, m) 

4. 5 0 (1 H, d, J = 1 2Hz) 

4. 5 6 (1 H, d, J = 1 2H z) 

6. 12 (1 H, b r d, J =9H z) 
7.30 (IH, dd, J = 5, 8Hz) 

7. 6 5 (I H, d t, J =2. 8Hz) 
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8.5 6 (2H, d d, J = 2, 5Hz) 

immm 3 1 ] 

(2S, 3 S) -3- [ [1- (S) - (3-^3i=/W) / |>df.>p<^yp_3 
■^6 4) 

m p : 6 1 . 0 ~ 6 2 . 5 1 
* H-NMR (CDC 13)6: 



0. 


9 0 


(6H, 


d. J 


= 6Hz) 


1. 


3 2 


(3H, 


t, J 


= 7Hz) 


I. 


3~ 


1. 6 


(3H, 


m) 


3. 


4 2 


(IH, 


d. J 


= 2Hz) 


3. 


4 3 


(1 H, 


d d, 


J = 3, 1 OHz) 


3. 


4 6 


(IH, 


d d, 


J = 3, 1 OHz) 


3. 


6 6 


(IH, 


d. J 


= 2Hz) 


4. 


1 5 


(IH. 


m) 




4. 


2~ 


4. 3 


(2H. 


m) 


4. 


4 9 


(1 H. 


d, J 


= 1 2H z) 


4. 


5 4 


(IH, 


d, J 


= 1 2H z) 


6. 


1 4 


(1 H, 


brd, J = 9Hz) 


7. 


0 5 


(IH, 


d d, 


J = 1 , 5H z) 


7, 


1 9 


(1 H. 


d d. 


J = l, 3Hz) 


7. 


3 2 


(IH, 


d d, 


J = 3, 5Hz) 



IR(KBr) cm-':3 26 7, 3 24 2, 308 9, 2 9 6 0, 

28 7 1, 1 74 1, 1 68 7, 1 5 6 0, 1 4 7 3. 1 464, 
1439, 13 67, 1346. 1344, 1275, 1252, 
1 2 0 7. 1 2 0 5, 1 1 5 7, 1 0 8 6, 1 0 5 5. 1 0 3 2, 
9 6 2, 9 2 0. 8 9 5, 8 5 8. 8 3 3, 8 1 8, 7 9 6, 
69 0, 68 8, 636, 59 6, 561. 
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(2S, 3S)-3-[[l-(S)- (2-^>X-r ^^^V'yyu) ?t |.df.> 
f^^w- 3 - i}^w<^^ju'\ 2 

' H-NMR (CDC 1 3 ) 6 : 



0. 


8 8 


(3H, d, J = 6Hz) 


0. 


8 9 


(3H, d. J = 6Hz) 


1 . 


3 1 


(3H, t, J = 7Hz) 


1 . 


2 4 


~1. 4 0 (2H, m) 


1 . 


5 2 


(IH, m) 


3. 


4 6 


(IH, d, J = 2Hz) 


3. 


5 4 


(1 H, d d, J = 7, 1 OH z) 


3. 


5 8 


(IH, d d, J=4, 1 OHz) 


3. 


7 2 


(IH, d. J=2Hz) 


4. 


2 0 


~4. 3 1 (3H, m) 


4. 


8 0 


(IH, d, J = l 4Hz) 


4. 


8 4 


(IH, d, J = l 4Hz) 


6. 


2 5 


(1 H, b r d, J = 9Hz) 


7. 


2 3 


~7. 2 5 (2H. m) 


7. 


6 0 


(2H, b r s) 



[||JS0iJ3 3] 

(2S, 3 S) -3- [ [1 - (S) -7*/=3f'>;;«^/U-3-p<f^yW:/^/V 

' H-NMR (CDC 13)6: 

0.9 3 (3H, d, J = 6Hz) 

0. 9 5 (3H, d, J = 6Hz) 

1.3 2 (3H, t. J = 7Hz) 
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1. 46~1. 62 (3H, m) 
3.4 6 (IH, d, J = 2Hz) 
3.6 8 (IH, d, J = 2Hz) 

3. 95 (IH, dd, J = 3, 9Hz) 

4. 0 0 (IH. d d, J =4. 9Hz) 
4. 2 0~4. 3 9 (3H, m) 

6. 2 3 (1 H, b r d, J =9Hz) 
6. 8 9 (2H, b r d, J =8H z) 

6. 9 7 (IH. b r t. J = 7Hz) 

7. 2 5~7. 3 2. (2H. m) 

immm 3 4 ] 

(2S, 3S) -3- [ [1- (S) -(2-7*=:yl'3i hdf-i/) /^ji,-3- 
6 9) 

* H-NMR (CDC I 3 ) 6 : 

0. 8 8 (3H. d, J = 6H z) 

0. 8 9 (3H. d, J =6H z) 

1. 2~1. 6 (3H, m) 

1. 3 2 (3H, t, J = 7Hz) 

2. 8 6 (2H, t, J = 7Hz) 

3. 37~3. 45 (3H, m) 

3. 59^3. 70 (3H. m) 

4. 0 9 (1 H. m) 

4. 2 0-4. 3 3 (2H. m) 

6. 0 8 (IH. b r d. J = 9H2) 

7. 16-7, 32 (5H, m) 
immm 3 5] 

(2S, 3S) -3- [ [1- (S) -(3-^^>'W>^f^/U;r^V) ^^/W-3 
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-i-7 2) 

• H-NMR (CDC 13)6: 

0.90(6H, d, J = 6Hz) 

0. 9 1 (6H, d. J = 6Hz) 
1.32(3H, t,J = 7Hz) 

1. 3~1. 6 (5H, m) 
1 . 6 8 ( 1 H. m) 

3 . 3 6 ~ 3 , 4 9 ( 5 H, m) 

3. 6 7 (1 H, d, J = 2H z) 

4. 11 (1 H, m) 

4. 2-4. 3 (2H, m) 
6. 16 (IH, b r d, J = 9Hz) 
6] 

(2S, 3S) -3- [ [1- (S) -^^y)\^:ir^''y:^'f-A^-Z-:^^)\^-/ 
^jvl */w-?^>ryw] :*-^->7>'-2-:3&>'U;iK:^®?at^/w «k'^ti##7 3) 

' H-NMR (CDC 13)6: 

0.8 9 (3H, t. J = 7Hz) 

0. 9 1 (6H, d, J = 6Hz) 

1. 31 (3H, t, J = 7Hz) 
1. 2~1. 6 (1 IH, m) 

3. 37~3. 43 (5H, m) 
3.6 7 (IH, d, J==2Hz) 

4 . 12 (1 H, m) 

4. 2~4. 3 (2H, m) 
6. 16 (IH, b r d. J = 9Hz) 
[nmm 3 7] 
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(2S, 3 S) -3 - [ Cl - (S) - (i^^ DT'o tVUp< h='Pv') 
#-t7 4) 

• H-NMR (CDC 13)6: 

0. 1 7~0. 2 1 (2H, m) 

0. 50^0. 55(2 H, m) 

0. 9 1 (3H, d. J = 6Hz) 

0. 9 2 (3H, d, J =6Hz) 

1 . 0 2 (1 H. m) 

1. 32 (3H, t. J = 7Hz) 

1. 3~1. 6 (3H, m) 

3. 2 6 (IH, d d, J = 7, 1 OHz) 

3. 30 (IH, d d, J = 7, 1 OHz) 

3. 4 3 (1 H, d, J = 2H2) 

3. 45 (2H, d, J=4Hz) 
3.6 7 (IH, d, J = 2Hz) 

4. 1 3 (1 H, m) 

4. 2~4. 3 (2H. m) 
6. 19 (IH, brd, J=9Hz) 
[^Jife^j3 8] 

(2S, 3S) -3- [[1- (S) - {.^^v.^^'y)V^Yi^V) /^/U- 
##7 5) 

* H-NMR (CDC 13)6 : 

0. 9 1 (6H, d, J = 7H z) 

1. 32 (3H, t, J = 7Hz) 
1. 1-1. 8 (1 4H, m) 
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3. 15~3. 25 (2H, m) 

3.3 8 (2H, d. J ==4Hz) 

3.4 3 (IH. d, J = 2Hz) 

3. 6 7 (IH, d, J = 2H2) 

4. 1 2 (1 H, m) 

4. 2~4. 3 (2H, m) 

6. 15 (IH, b r d, . J = 9Hz) 

(2S. 3 S) -3- [ [1- (S) - (2-^^-fW-2-:^n^-/V:tdE^'» 

ab^«^#^7 6) 

' H-NMR (CDC 13)6: 



0. 


9 1 


(6H, 


d, J = 6 H z) 


1 . 


3 2 


(3H, 


t, J = 7H2) 


1. 


7 2 


(3H, 


s) 


3. 


3~ 


3. 4 


(2H, m) 


3. 


4 3 


(IH, 


d, J = 2Hz) 


3. 


6 7 


(1 H, 


d, J = 2Hz) 


3. 


8 5 


(1 H, 


d, J = 1 3H z) 


3. 


9 0 


(1 H, 


d, J = 1 3H z) 


4. 


1 ~ 


4. 2 


(IH, m) 


4. 


2~ 


4. 3 


(2H, m) 


4. 


9 0 


(IH, 


m) 


4. 


9 3 


(IH, 


m) 


6. 


1 8 


(1 H, 


b r d. J = 9Hz) 


\Mim\^ 0] 







(2S. 3S) -3 - [ [1- (S) - (2-^ V-^'y^Y-^'y) 3 
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■^7 8) 

' H-NMR (CDC 1 3 ) 5 : 

0. 9 0 9 (3H, d. J = 6H2) 

0. 912 (3H, d, J = 6Hz) 
1.3 2 (3H. t. J = 7Hz) 

1. 3~1. 5 (3H, m) 
3. 3 9 (3H, s) 

3. 43 (IH, d, J = 2Hz) 
3. 4 8~3. 5 5 (4H, m) 
3. 59~3. 62 (2H, m) 

3. 66 (IH. d, J = 2Hz) 

4. 13 (1 H, m) 

4. 2~4. 3 (2H, m) 

6. 26 (IH. brd, J = 9Hz) 

i^mm4 1] 

(2S, 3 S) -3- [ Cl - (S) -[ (e^^ptf^/Pj&yW-^^-T/V) ^ 
(it^m^^7 9) 

mmm i a \^sim(D:)fmtmmfj::ij^x\ ^mit^^^nito 

mp : 6 4~6 5t: 

' H-NMR (CDC 1 3 ) 6 : ^ 
0. 9 1 (3H, d, J = 6Hz) 

0. 92 (3H, d. J=6Hz) 
1.3 1 (3H, t. J = 7Hz) 

1 . 3~1 . 6 (3H, m) 

2. 9 5 (3H, s) 

2. 9 6 (3 H, s ) 

3. 49 (IH, d, J = 2Hz) 
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3.5 0(1H, dd, J=4.9Hz) 
3. 61 (IH, dd, J=4, 9Hz) 

3. 67 (IH, d, J = 2Hz) 

4. 10 (IH. m) 
4. 16 (2H, s) 

4. 2 0~4. 3 3 (2H, m) 
7. 0 1 (IH, b r d, J = 8Hz) 
[|IJfe?ij4 2] 

(2S, 3 S) - 3- C [1- (S) - (4-v'J.^/i/T5y:/f^/W;^-dfv/) 
Ut^^^^8 1) 

' H-NMR (CDC 13)6: 

0. 9 1 (6H, d, J = 6H z) 
1.0 5 (6H, t, J = 7Hz) 
1.3 1 (3H, t, J = 7Hz) 
jl. 2~1. 7 (7H, m) 

2. 4~2. 7 (6H, m) 

3. 3~3. 5 (5H, m) 

.3. 6 7 (IH, d, J = 2Hz) 

4. 12 (1 H, m) 

4. 2 0~4. 3 3 (2H, m) 

6. 1 9 (IH. b r d, J = 8Hz) 

(2S. 3 S) -3 - [ [1 - (S) —YVyhdE^i/^^/l— 3-^^/1/^5^ 

) 

*»i A\z.tdM(Dio^bmmiumx. mmit^m^mz.. 

mp : 3 6~3 St: 
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-NMR (CDC 13)6: 


0. 


8 9 (6H, d. J = 7Hz) 


0. 


9 1 (6H, d. J = 7Hz) 


1. 


2 8 8 (3H. d, J =6Hz) 


1 . 


2 9 3 (3H, d, J =6Hz) 


1 . 


3~1. 6 (3H, m) 


1 . 


8 5 (1 H, m) 


3. 


16 (IH, d d, J = 7, 9Hz) 


3. 


19 (IH, dd, J = 7. 9Hz) 


3. 


3 6~3. 4 1 (3H, m) 


3. 


3 9 (IH, d, J = 4Hz) 


3. 


66 (IH, d, J = 2Hz) 


4. 


12 (1 H, m) 


5. 


11 (IH, m) 


6. 


18 (IH, b r d, J =9Hz) 



(2S, 3S) -3- [ [1- is) --fyzfh^->?(^/^-3-/^^\^y^ 
8 3) 

mp : 7 3. 5~7 4. St 
* H-NMR (CDC I 3 ) 5 : 

0. 8 9 (6H, d, J = 7Hz.) 

0. 9 1 (6H, d, J = 7Hz) 

1. 3~1. 6 (3H, m) 
1. 49 (9H, s) 

1 . 8 5 ( 1 H, m) 

3, 15 ( 1 H, d d, J = 7, 9H z) 
3. 19 (IH. dd, J = 7, 9Hz) 
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3. 3 1 (1 H, d, J = 2Hz) 

3. 3 9 (1 H, d, J =4Hz) 

3. 6 1 (1 H, d, J = 2Hz) 

4. 11 (1 H, m) 

4. 2 0~4. 3 3 (2H, m) 

6. 18 (1 H, b r d, J =9Hz) 

immm 45] 

(2S, 3S) -3- C [1- (s) — ( yyh^i^^ ^^1^-3-/^/1^:/^ 
8 4) 

* H-NMR (CDC 1 3 ) S : 

0. 8 9 (6H, d, J = 7H z) 

0. 9 1 (6H, d, J = 7Hz) 

1. 2~1. 6 (9H, m) 
1. 7~1. 9 (5H, m) 

3. 16 (1 H, d d, J = 7. 9Hz) 
3. 19 (IH, d d, J = 7, 9Hz) 
3. 3 8~3. 4 3 (3H, m) 

3. 66 (IH, d, J = 2Hz) 

4. 12 (1 H, m) 
4. 8 7 (1 H, m) 

6. 19 (IH, b r d, J = 9Hz) 

immm 4 6 ] 

(2S, 3S) -3- [ [1- (S) yz/h^i^^^^/i^-S-Z'^/i'-:^'^ . 

' H-NMR (CDC 13)6: 

0. 9 1 (6H, d, J = 6Hz) 
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0. 94 (6H, d. J = 6Hz) 

1. 3~1. 6 (3H, m) 
1. 8 7 (IH, m) 

3. 1 7 (IH, d d, J = 7, 9Hz) 

3. 2 2 (IH, d d. J = 7, 9Hz) 

3. 38-3. 47 (2H. m) 
3.6 7 (IH, d, J = 2Hz) 
3.8 4 (IH, d. J = 2Hz) 

4. 15 (1 H, m) 

6. 2 5 (IH, b r d. J = 9Hz) 

7. 10~7. 15 (2H, m) 
7. 2 7 (1 H, m) 

7. 37~7. 44 (2H, m) 

immmA 7] 

(2s, 3S) -3- [ [1- (s) —^y^h^i/pif-zw-s-jj^^/wy^ 

({b^J^#-§-8 6) 

' H-NMR (CDC 13)8: 

0. 9 1 (6H, d, J = 6Hz) 

0. 9 3 (6H, d, J = 7H z) 
1.3 2 (9H, s) 

1. 3~1. 6 (3H, m) 
1. 8 7 (IH, m) 

3. 17 (IH, d d, J = 6, 9Hz) 
3. 21 (IH, dd, J = 7, 9Hz) 
3. 38~3. 45 (2H, m) 
3. 6 6 (1 H, d, J = 2H z) 
3. 83 (IH, d, J = 2Hz) 
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4. 15 (1 H, m) 

6. 2 5 (1 H. b r d, J = 9Hz) 
7.0 5 (2H. dm, J = 9Hz) 

7. 40 (2H, dm, J = 9Hz) 

(2S, 3S) -3- C [1- (S) yf\.^i^/^,i.-3-^^j]^^^ 

' H-NMR (D a O) 6 : 

0.8 8 (6H, d, J = 7Hz) 

0. 8 8, 0. 9 1 (6H. #d, J = 7Hz) 

1. 3~1. 5 (2H, m) 
1. 5 9 (IH, m) 

1 . 8 3 (1 H, m) 

3. 2 7 (1 H, d d. J = 7, 9Hz) 
3. 34 (IH, dd, J = 7, 9H2) 
3. 41 (IH, d, J = 2Hz) 
3. 4 5 (1 H. d d, J = 8, 1 1 Hz) 

3. 50~3. 56 (2H, m) 

4. 16 (1 H, m) 

IR(KBr) cm-':3417, 3267, 3089, 2956, 

2 8 7 2, 1 6 7 2, 1 6 3 3. 1 5 5 4, 1 4 7 0, 1 4 3 7, 
1 40 2, 1 3 6 7, 1 3 1 1, 1 2 6 9, 1 1 2 0, 1 0 6 5, 
9 6 2, 8 9 5, 8 6 2, 7 9 5, 7 6 9, 7 1 2, 6 73, 
4 9 8. 

[iiifem9] 

(2S, 3S) -3- C [1- (S) y:fh^^>/^^\^-2-/^J\^ya 
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mp : 4 0. 5~4 5. Ot: 
• H-NMR (CDC 1 3 ) 6 : 



0. 


8 7 


(3H, 


d. J 


= 7Hz) 


0. 


8 9 


(6H. 


d. J 


= 7Hz) 


0. 


9 2 


(3H, 


d, J 


= 7Hz) 


1 . 


3 2 


(3H, 


t, J 


= 7Hz) 


1 . 


8~ 


2. 0 


(2H, 


m) 


3. 


1 4 


(1 H, 


d d, 


J = 7, 9Hz) 


3. 


1 8 


(1 H, 


d d, 


J = 7, 9Hz) 


3. 


3 6 


(IH, 


d d. 


J=4, 1 OHz) 


3. 


4 6 


(1 H, 


d, J 


= 2Hz) 


3. 


5 4 


(IH. 


d d, 


J = 4, 1 OHz) 


3. 


6 9 


(1 H, 


d. J 


= 2Hz) 


3. 


7 8 


(IH, 


m) 




4. 


2~ 


4. 3 


(2H. 


m) 


6. 


3 1 


(1 H, 


b r d, J = 9Hz) 



IR (KBr) cm-':3417, 3255, 3076, 2958, 

2 8 7 3, 1 7 5 5, 1 6 74, 1 6 5 5, 1 5 5 8, 1 4 7 5, 
1 4 6 6, 1 3 8 7, 1 3 6 9, 1 34 6, 1 2 8 6, 1 2 6 1, 
1 2 2 7, 1 1 9 8, 1 1 4 6, 1 1 1 3, 1 0 3 8, 9 8 9, 
8 9 5. 8 4 7, 7 44, 6 9 8, 6 6 3. 6 3 3. 

(2S. 3S) -3- [ [1- (S) -'<:/-y^h^i^/f-J\y-2-;>t'^/l^z/'^ 

' H-NMR (CDC 13)6: 

0.8 8 (3H, t, J = 7Hz) 

0. 8 9 (9H, d. J = 7Hz) 

1 . 0 6 ( 1 H, m) 
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1. 32 (3H, t. J = 7Hz) 

1. 4 2 (IH, m) 

1. 6 6 (IH, m) 

1. 8 4 (IH, m) 

3. 14 (IH, d d, J =6, 9Hz) 

3. 1 8 (IH. d d, J = 6, 9Hz) 

3. 37 (IH, dd, J=4, lOH.z) 

3. 45 (IH, d, J = 2Hz) 

3.54 (IH, dd, J=4, 1 OHz) 

3.6 9 (IH, d, J = 2Hz) 

3. 8 5 (IH, m) 

4. 2~4. 3 (2H, m) 

6. 3 2 (1 H, b r d, J = 9H z) 

immm si] 

(2S, 3S) -3- [ [1- (S) - {--^^f-yH/UT^y) i^^fV-Z- 
9 3) 

mp:120~12l'C 

' H-NMR (CDC la) 6 : 

0. 83-0. 95 (9H, m) 
1.31 (3H, t, J = 7Hz) 

1. 2~1. 4 (6H, m) 
1. 5~1. 7 (3H, m) 

3. 2-3. 4 (2H, m) 
3.4 2 (IH, d, J = 2Hz) 
3.6 5 (IH, d, J = 2Hz) 

4. 0 5 (1 H, m) 

4. 2 0~4. 3 5 (2 H, m) 



-56- 



wo 99/11640 



PCT/JP98/03983 



5. 9 3 (1 H, b r) 

6. 2 4 (IH, b r d, J = 9Hz) 

IR (KBr) cm-* : 3 2 7 0,2 9 5 0,2 9 2 0,1 7 2 5,1 6 6 0, 

1640, 1545, 1465. 137 0, 1300, 127 5, 1215, 
1 0 2 5,8 9 5. 

immms 2] 

(2S, 3S) -3- C [1- (S) - (N--<:/i^/U-N-^5^7VT$ y) p< 
* H-NMR (CDC 1 3 ) S : 



0. 


8 9 


(3H, 


d, J 


= 6Hz) 


0. 


9 0 


(3H, 


d, J 


= 7H z) 


1 . 


3 2 


(3H, 


t. J 


= 7H z) 


1 . 


3~ 


1. 4 


(2H, 


m) 


1 . 


5 3 


(IH. 


m) 




2. 


2 4 


(3H, 


s) 




2. 


3 0 


(1 H, 


d d. 


J =6, 1 3Hz) 


2. 


3 6 


(1 H, 


d d. 


J = 8, 1 3H z) 


3. 


4 0 


(1 H, 


d, J 


= 2Hz) 


3. 


4 3 


(1 H. 


d. J 


= 1 3H z) 


3. 


5 7 


(1 H, 


d. J 


= 1 3Hz) 


3. 


6 7 


(1 H, 


d, J 


= 2Hz) 


4. 


0 7 


(IH, 


m) 




4. 


2~ 


4. 4 


(2H. 


m) 


5. 


9 3 


(IH, 


b r d, J = 8H z) 


7. 


2~ 


7. 4 


(5H. 


m) 



immm 53]. 

(2S, 3S) -3- [ [1- (S) - (N-^:Jr->yU-N.>f^yur $ y) 7< 
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f^/i^- 3 -p<f-/py5^/u] 2 -^yl'^tVg^Ji^^yW 

{it-^mm^Q 5) 

' H-NMR (CDC 13)6: 

0.8 9 (3H, t. J = 7Hz) 
0. 90 (3H, d, J = 6Hz) 

0. 9 1 (3H, d, J = 7Hz) 

1. 3 1 (3H, t, J = 7Hz) 

1. 2~1. 6 (1 IH, m) 
2.2 1 (3H, s) 

2. 2 5-2. 4 0 (4H, m) 
3.4 2 (IH, d. J = 2Hz) 
3.6 5 (IH, d, J = 2Hz) 

3. 9 9 (1 H, m) 

4. 2~4. 3 (2H, m) 

6. 05 (IH, b r d, J = 7Hz) 
[#%0iJ 1.] 

(IR, 2S) -2-T5 y-S-pt^yl'-l -731^/1/- l-^:^^/—^!^ 

1) mA-<y-^y (3 0 OmL) \z^mit])> (3 1. 4 g, 0. 1 5 1 5 y 

^^l-) ^mm^^. ^'if^T\^xmWLf£tih. L-^U^^t^y (19. 6 7g 

, 0. 1 5 1 $ y^yu) ^m^. ^}^rx'2mm. ^?a-ei 7f^mw.WLtzo 1^ 
tc, si^:^g^!^^7kJ^u, ii7K*i^kT/w5=[>A (6 0g) iro^m-r^mx.. ^ 

i^L, ^i^^ (4 5mL) tik (0. 3 kg) ©}S-g-#J{Ct^o < «J 

2- (s) -r^ /-3-;»<f->'u- 1 1 — / i^jyi®? 

*g<£r&fel§B^Bi trttfc (2 9. 2 g. l|R^8 5%) o 

2) JilE<Z)l) t?^#fc2- (S) -T$y-3->f^yU- 1 1- 

-58- 



wo 99/1 1640 



PCT/JP98/03983 



^V^y ^-Ig^j^ (2 4. 2g, 0. 1 0 6 ? y^;!') ^y— (2 5 Om 

^mi-hU^J^ (3. 8g, 0. lO^y^yu) ^'>g-foiOx.fco IIMI-T 
ll^BaSfc^^Lfc^. i^ffiT»C«iBlL, mmmzi/nnHr^jVJ^ (lOOmL) . * 
(5 0mL) idiiU2nimiti'Y^)^J>^imWi^lB7Ltio ^ nu-^)\^j>.m^^ 

mmit^m^^^i^^mt Lxntz (i ?. s g, nx^s ?%) , 

' H-NMR (CDC 13)6: 

0. 8 7 (3H, t, J = 7Hz) 
1.0 1 (3H, d, J = 7Hz) 

1. 13 (IH, m) 
1. 3 8 (IH, m) 

1. 5 6 (IH, m) 

2. 81 (IH, t, J=6Hz) 
4.6 8 (IH, d, J = 6Hz) 
7. 25~7. 38 (5H, m) 

2] 

1- (S) - [o- (R) -j^ V^'y^v'J/Vl -3-/^jvzf^;VT^:y 

iumm 5 (DWMit-^m) 

1) N- [1- (S) - [a- (R) -t Kp=¥v'^>v^/W] 
f-yu] 7i?yu-<5K(30. 4g, 94. ^/V) (D h/U^i^- ( 3 8 0 m L 

) p- hJi'3:-y7.fVtiVm}f-^;\^ (19. 2 g, 10 3 5 y^/P) , 

v^-c6o%7Km<k-^hy (4. i3g. i035y^7U) ^MX.fzo mw\. 

iJ'n-r ht/^^^- (n--Ndj^if:^/'|^i^i^yu=5/'l) T'ltiitT, N- [ 

1- (S) - [a- (R) h^'y^y^Jjv] - 3-p<f-yuy^/w] ^iJ'/u-r 
5 KSrafe^^i LT#fc (2 5. 6g,i|X^8 1%)o 
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2) ±IB(7)1) X-mcN- [1- (S) - [a- (R) h:;f'>-<^-:;=yH 
- 3 ? K (2 5. 6g, 7 5. 9 ^ V "irjU) <D3l^ y 
(2 5 0mL) WmL\Z.\iY7'y:y~imm (7. 5mL) ^Mtl. 151^ 
TO^SSIE Lfco WM-Q^im.. 4 N^eS^ ( 2 0 0 m L) ^JP;tT 5 "C-C 1 I^W 

(15. 5 g . i^S 9 1 11X^8 1 %) „ 
' H-NMR (CDC 13)6: 

0.8 6 (3H, d, J = 6H z) 

0. 9 1 (3H, d, J = 6H2) 

1. 03 (2H, brs) 

1. 06 (IH. ddd, J = 14, 10, 4Hz) 
1. 34 (IH, ddd, J = 14, 10, 3Hz) 
1. 7 6 (IH, m) 

3. 06 (IH, ddd, J = 10, 5, 3Hz) 
3. 24 (3H, s) 
3. 9 6 (1 H, d. J = 5Hz) 
7. 26~7. 39 (5H, m) 
[##fiaj3] 

1- (S) - (i>7*=yup{ hdf^iy) ^^)V-^-:^'^-)V:f^,v7%v (HJd 
m2 1 (DWrnY^^W) 

(S) - (+) -u^^yj—)V ( 1 1 8mg, 1 . 0 ^ y © h/Uaii^ ( 
8mL) mi\Z., p<^v;^yujj>i/®j (9 6mg, 1. O^y^yU) , i0ll^^-C h y 
7. (0. 6 0g, 1. 0 ^ U ^yW) Sr^P^fc 
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x.x^mm^m&m. mmr\zmm^m^L. (2mL) imm 

Lfco ::«5^?K5rv'a.i>K. -7Kft<^ (0. 14g) (2mL) m 

/^ (1/1) m^mm-rjm^Lx. ^m^ito nbnta^^^mm.^Tmiti- h 
^44%) o 

• H-NMR (CDC 13)6: 

0.8 8 (3H, d, J =6Hz) 

0. 8 9 (3H, d. J = 6Hz) 

1. 1 6~1, 2 8 (2H, m) 
1 . 6 8 (1 H, m) 

1. 9 8 (2H. b r) 

3. 11 (1 H, m) 

3. 2 2 (1 H, d d, J = 9, 8H z) 

3.4 3 (IH. d d, J = 9, 4Hz) 

5. 3 5 (IH, s) 

7. 21~7. 37 (10 H, m) 

;<7/P'>'?A«|gSrf£T$-&5o t^oT, TfS<^ll«^ ( J . M. D e 1 a i s s e 
et al. , Biochem. Biophys. Res. Co mm u n . , 

125, 441 (198 4) (c^Os ■tcOJfe4';5;^^^/'^i^lSS^£T^tffi<Sr 

(2) 



-61 - 



wo 99/11640 



PCT/JP98/03983 



^^:^^-^mi^yyh (5~6jafife) ^^iJjVi/f^M.'^s, (Ca : 0. 0 2% 

J; »9 ^ifiL L . iklSI;t' v'-j' a ^ o c p c J; 19 iiy^ l /c, 
<r> 6 ^r.g^coiiiLitc a «S) ] / e i^iHi=^ojflL«lc a ai^) 

(3) Hg^^m 

*^PJ<Dai;jf3fC^3/Ni5.®5T5 K^^^^^tt, A^gg^igT^ 



(mg/k g, p. o. ) iSTf^ffl 



1 a 


1 5 


- 1 2. 


5% 




1 5 


-2 0. 


4% 




1 5 


- 1 3. 


6% 


%%m 8 


1 5 


- 1 5. 


8% 


HM^J 1 1 


1 5 


- 1 7. 


3% 


num 1 3 


1 5 


- 1 4. 


7% 


wm 1 4 


5 


-9. 


9% 


Hife^wj 1 7 


1 5 


- 1 5. 


4% 


HJSS^J 18a 


1 5 


-2 4. 


5% 
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'6^iiLT#/c±»^, $ ^(ci 2 0 0 0 X g -e2 o^^jS'ii>5>gSLfco #bn 

fc«{c:0. 2 SM^^i^' n-x?^2 5mL^JtIP^-C*c^v'•:^-f XL/c^. 120 

0 0 X g-C2 O^P^i^;L^^||(ILfCo #P>tb;fcetij8{C0. 2 5M;<^n-^?Sl 0 

SrO. 3 3% h y h:xx- 1 0 OiSr-^tpO. 2 SM;^:?' p— ^?^t-^3|i?lt;{;x 

(2) ^T'T'i^i^LfgttoaS^t 

3 4 OmiVI@^i?':h h y !^7A. 6 0 mM@^^, 4 mME D T AS.r>*8 mMv?f-3f- 
;^ U-T h-yWSr"^tf^?K (p H : 5 . 5) 0. 25mL{c:, u y y-i=s5^iBo. 
imL, ^M^'^^'^Wl^ M'L^i.xy-WMM. 5 4 5mL^;!jpx.r 3 ot:-e 

1 5 ^J-^y^-r V=Jr^'<- h tfc^. S©t tr 5 0 Ai M;^7/l'7i?-<:/ydi^v^- L 
-7a:-/UT7=/'>^-L-T/W=¥=>'-4-;?<^>'W^-vy/l/-7-T5 K (Z- 
Phe-Arg-MCA) ^^0. 1 mLilrtP;trSJ^;S:ll8*&L7to 3 CC-C 

2 0 5)-(gJSl^:^-^fc^. 1 0 OmM^/i?n/P|^^-:M> y 3 0mMt^®?^ 
b y 'J'-t.*5cl;U^7 OmMi^g^^^ti^^?^ (pH : 4. 3) 1 m L ^^PX-TSJ^C?^ 
f*±^-1t/cic i:*I^^K(^m)t!^S^iElJ^iK*3 8 0 nm, ^«:S:4 6 0 nm-C 

/j:ib\ z-Ph e-Ar g-MCA tt. y y y-iN^iii(c-&*ixS;&7^7'i^ 
:^Blc:J:oT'b^>j5?$ixSfc*. ;577^r'>:^B<|^S&«)PlW?PJ"Cfc5CA-o 7 4 

[^tfflfife, F E B S Lett. 2 8 0 . 307-310 (1991) 
JC&^^Jdl 0-' MaSAPLT;(7r7'>'>B^^±|c|Ja^Lfc^#TT-ffly^^tt'^C 

(3) m-^i^^ 
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(1) mmm 

3 5 2mM©KHa PO* , 4 8mM®Na a HPO* . 5. 32mMiOE 
DTA • 2Na j3j;t)«l OmM(OL-^;/;<X'l'i^S:'^tf^?K (pH6. 0) 0. 
2 5mL(Ci; y y-A^®0. l mL, i^^^^k^i^S ;/ L:fcJ:t/^®7kO. 54 

. 5 0 n M(Dtl L - T L - T /i"ir=^y- 4 - "^^U 
^^yyU-7-T5:K (Z-Arg-Ar g-MCA)^IKO. ImLSr^P^T 
S,l^>i:mit^^-ttLo 3 0^-C2 0^fajSJ5£:$-frfc^, 1 0 0 mMO 

t^imm (pH4. 3) lniL;Sr*Px.T, RZ^W±^'t-k.^ 
SSrMgiS3 8 0 nm, it^S[:g4 6 0 n m-CSiJJg LfCo 

(2) io^^m 



^3^ 









mv^m ( I c 50) 










1 . 


1 X 1 0-* 


1 . 2X10"'' 




5. 


7 X 1 


2. 1 X 1 


Mmm 1 1 


1 . 


8 X 1 


8. 5 X 1 


%Mm 1 2 


9. 


4 X 1 


1. 0X10"'' 


llit&^2 2 


3. 


3 X 1 0-' 


4. 1 X 1 


mmm2 3 


1 . 


1 X 1 




HJi^nj 2 4 


6. 


9 X 1 0 


2. 8 X 1 O^' 
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(2) %wm 

(3) ni^^m 



^^^m 658. 8±46. 3 

=tyhu~jvm 5 4 3. 7±31. 4 

617. 8±37. 9** 



¥i^m±mmmM. **p<o. 01 (jt3>hn«-yw«^) 

(2) lli^fe 

MLtc^-( =iy<^TV ^J^ • y^VtiM, (Mycobacterium But 
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y r i c um) ^aMLT^f^tyto ^.mit^m mmmSCDit^m 3 O Om 

l«FiS:#^. mmmomJ^&l&nm^V o 1 ume Differential 
Me t e T^m^Xm^Ls it'^^^tSi^'m (3Vhn-/H^, BM) tit^ 

1 0 0 X 3 h D -jum) / ( iE^s^- ^wxi 
(3) 

^m^'^mn,. JSMOttM^ 4 2 %«1$IJ Lfc (Mann -Wh i t n e y ' s 

u 1 6 s t -ea h n -ynijc^pj- \.x^m^ 1 %7fe^t-e^r«) » ^ <r>^m^ 
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1. TIES; (1) vmt>^ix?>:i^7ii^i^=iys-i;j^r h'mmi^ii1t^t^(D±mm 



mmm^m^ 2 ~ 1 0 OTyl"Jr=/VS, i^iHil^l^^S 2 ~ 1 0 (DTJly^=./l^m. 

^mm^mii^ e ~ 2 o ror y -/I'S, m^w^^m^ e ~ 2 0 or y -yus t 

>'^^/^S^ ^^l^^W 2 ~ 1 0 (Z)Tyw>^=:;uS, ^^l^^lgcj^s 2 ~ i o ©T/v 

^^^/wSx 6 - 2 0 y -yug. ^mm^m^ e ~ 2 o (^r y - 

3-12 (ommmm. ^tummm^f-mn)^ 3-12 (Dis^^g mmw.^m^ 1 

m^m^ 1-10 (7)T/V=3ryuS, ^^i^i^ic;05 2-10 (DT/W-^^yUg, 
2-10 (OTyWdr-yuS> ^mJS^iC^S 6 - 2 0 <^T y 
6 - 2 0 <D r y -ypg i ^^Jl^icjOS 1 - 6 O T/wdj^/l'S t lb J'jJ -5 T 7 

^^y^m. ^mm^m^ 3-12 w^s^ms. * w 3-12 omm 

=3e;wS. 6 - 2 0 cor y -/WS. 6 - 2 0 or y -yl^ 

- 1 2 <7)^s^sis, sfcfii^^jK^icidJ 3-12 (Dmmmmt^mm^m^ i - 




(1) 
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( R * f±, :^^m^. MMw^i-iSLib^ 1 ~ 1 0 (D7/u^/um. mMf^'f-m^ e ~ 2 

3 ~ 1 2 (ommmm. -^ititm^m^m^ 3-12 <75«^^s i: mmm^m^ 1 
^mw^i-m> 1-10 ©Tyudf-ypg^ m^w.'¥-m'^ e ~ 2 o (^t y -/us 

, ^mj^^^^S 6 ~ 2 0 y -/WSt^^S^ii^^itJJi 1 ~ 6 OT/U^Jl'mt tf^h 

nwm. ^tinmrnm^m^ 3-12 (^^m^ss^^^ii^ii::^? 1 ~6 wTyu=¥ 

j^^Jli^W 1 ~ 1 0 OT;w^yi-S, j^^i^^^iis 6 ~ 2 0 car y -/wS, 

^mil^W 6 ~ 2 0 y -/US<b^^J^^ic;iS i ~ 6 (DT/Vd^/i^gi ^j.^/^ 
aT^/W^/vS. ^^J!^^ii:2~2 0<^TiXyl/£. ^^l^^fgCiJS 3 ~ 1 2 

:s ^/tfij^^iii^w 3 ~ 1 2 (Dmmmmtmmm^m^ i ~ e (^ryudf^yi- 

1 ~ 1 0 (DT/u^/um. ^m^.^w 6 ~ 2 0 or y -/ws. ^mm^m^ 6 ~ 

2 0 T y -/US t mmm^^ii^ i ~ e <oTju^jum tt^htn^ry ;\^^/vm. 
mmm^m^ 3-12 ois^ss, ^ ytf^i^mi^^ic^s 3-12 (^^g^^s t m. 

^il^Wl~6(DT/u=^f/U*<b;4^^/j:S^mT/u^/uST'*5^) -CSi) ^) : 
LTY TK^i^i^* fcf4^?gi^^W 1 ~ 1 OOT/U^^r/l-S-CfeS ; ^55^^ 
fi. Y ' iY^' iH-^tw^^ioX, =0. =S. =N-R'(R'«, tK^J^^ 
. i^^J^^iciSl-l 0<OT/UdfyuS^ ^*i^^t»;iS6~2 0©Ty-/WS^ 

mmi-m^ e - 2 o or y -/us i 1 - e ©r/u^r/us kt^hfi^ 
T 7/u^/uS. i^^iS^W 3 ~ 1 2 (Discus. *:tlii^^I^^icds 3 ~ l 2 
(OW^VUmt^mW.'^-m^ 1 ~6(OT/U=5r/USi:/ii^ib7*j:'2)1i^ST/udr/US-Cfe 

5) , fesv^«=N-oR (R Tk^i^^. m.mw^mn --^10(07 

/Udf-yws. 6 ~ 2 0 cor y — /US. i^^J!l^|gf;iS6~2 0(OTy — 

/US t ^mmf-^ 1-6 coT/u^r/uS lb -5 T 7 /ui\r/uS, )^^i^^|jc*s 3 
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- 1 2 (ommmm. * it n^mm^m^ 3-12 (Dmmmm t ^mm^mt^ 1 ~ 

^icis 1 ~ 6 (OTju^jut ^ y -g-tfi^mil^^is 2 ~ 1 2 (ZJi^r/V^r/WT ^ 

v';«7/u*'=/uS, ;dyV^<^-f'yvS. ^MW^Wii^ 2 7 (DT j\^r ^ J Ij jV-^ 

2. ^ (1) (OR^tK ii^mw?-t.tz\tm.mm^m^\-'e,(n>rj\^^jvmx^h^ 

3. ^ (1) <Z)R=*;45, ;^*ii^»;0U-6(Z)r/^^>'^S^ ^^.^/Wg, 'bU< 

4. ^ (1) OR^;6^ 7K^J^^*fc:tt|?^J^^|gc;4S6~2 OOr y-yl^S-efc 
^ifsRw^iaill 7^;M3^<Z>9*>cD^i^n;^»>cOIg{c|EifeG)al;K=^ri/=I/^:i^®fT$ K 
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5. ^ (1) (DxtK -o--ch^m^(DmmfHiT}m4r^<Doib<Dis!tii>-<Dm 

6. ^ (1) (DY'iK th'p^^^/i'S, ^i^ii^ici~6©r/w=i^v^S, r 

■fe h =Sr S^S. * fctti^^l^^l^dS 6 ~ 2 0 <75T y -yUg i: ^IgJ^^^gc^JS 1 ~ 6 

7. (1) <DR=*;6S-i'y:/5=-;wS*fctt'f yi/nf^^V-Sr-fct). R'^StK^ 
:J5*^ii[^-Cfc5lt*0«SHm 1 m 2 3St t < ttfg 5 ^© 5 *)(^^5rtL;6>(^^ 

8. ^ (1) OR*;6Wy:/9^/l'S*fctt-1'y^PtVPS-Cfci9, R ^ dS^^H 
^IS:*S6~2 0©Ty->'VS-Cfc«5. Y » ;5SOR * ( R ^ ttft^(^$5iill 1 ^ 
irl^i:) -Cfcl?. ^-LTY=*jiS*3jliS^-Cfe5ft*(0«5iaill«, m2^tU< 

9. ^ (1) (^Y * i:Y=' i:;JS-^(i/j:o-C. =05rm-rSftjjt(7)^fflm 1 75 
1 0 . ^S^6<jt::fF^-ct SlS;dST/P* y ^m-CfcSlt3j^(D|gfflm 1 75M 9 
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